PPA. The R-PPA molecules have an almost identical structure, as we have already reported. The enantio-ABA molecules also display a common inner-salt structure, which is novel in the Cambridge Structural Database, and has a restricted gauche-C1B-C2B-C3B-C4B wedged between the amino and carboxy groups.
In the crystal packings of (I) and (II), the hydrophobic and The crystal structures of (R)-2-phenoxypropionic acid (R-PPA)-2-aminobutanoic acid (ABA) diastereomers were determined, and correlated with their physicochemical properties. The R-PPA molecules have a previous structure, but the enantio-ABA molecules have a novel restricted structure. The molecular-recognition systems show a similar form, except for the orientations of the ethyl groups against the phenyl groups. hydrophilic layers are well separated. The clearances of the carboxy groups of PPA projecting into the hydrophilic layer make hydrophobic pockets. Though the hydrophobic pockets accommodate the ethyl groups of ABA in (I) and (II), the orientations against the phenyl ring are different. The molecular-recognition system in the hydrophilic layers is also commonly found in the diastereomers, as follows. The amino group is hydrogen-bonding to the carbonyl group of R-PPA, and the deprotonated carboxy group of ABA also undergoes hydrogen-bonding to the hydroxy group of R-PPA. ABA molecules bond to each other with hydrogen bonds.
The physicochemical properties are as follows. The solubility of (II) is ca 3.7-times that of (I) at 299(2)K in water. The difference in the Gibbs-free energy from phase (II) to (I) in an aqueous solution can be calculated to be ∆G = -RT ln K ≅ -3.3 kJ mol -1 . On the other hand, solid-liquid phase-transitions of (I) and (II) were examined by differentiate scanning calorimety on a Shimadzu Inst. DSC-60, and operated at a heating rate of 5 K min -1 from 297 to 573 K with samples of 4.9 × 10 -3 g. The Gibbs-free energy, the total transition enthalpy and the entropy from phase (II) to (I) at the melting point of (I) were -3.1 kJ mol -1 , -1.0 kJ mol -1 and 4.5 J mol -1 K -1 , respectively. The calculated crystal density of (I) was also higher than that of (II).
The results essentially describe that the crystal form of (I) is more stable than that of (II). In spite of the enthalpic energy loss in hydration, the entropic and enthalpic advantage of (I) over (II) in the crystal form plays a key role in the optical separation of ABA with chiral R-PPA with partial crystallization in an aqueous solution upon slow cooling. 
